Vascular and myocardial protective effects of converting enzyme inhibition in experimental heart failure.
Systemic vasoconstriction due to stimulation of the sympathetic and renin-angiotensin-aldosterone systems is a hallmark of heart failure and this is accompanied by impaired endothelium-dependent relaxations at the level of large arteries. This study investigated, in a rat model of heart failure, whether such an endothelial dysfunction also exists at the level of the resistance artery, and whether this is associated with morphologic changes, as well as the effects of chronic treatment with the angiotensin-converting enzyme inhibitor perindopril (2 mg/kg/day). After 12 months, arterial pressure, left ventricular (LV) end diastolic pressure (LVEDP), and LV dP/dt were measured in anesthetized rats. Responses to acetylcholine and nitroprusside were determined in isolated and perfused mesenteric artery segments (diameter: 280 +/- 15 microns). After fixation, vessel diameter, media cross-sectional area, and media collagen and elastin densities were measured by image analysis. After 12 months, untreated rats showed signs of heart failure, i.e., reduced LV dP/dt, and increased LVEDP, heart weight/body weight, LV cavity circumference, and myocardial collagen density. In mesenteric vessels the endothelium-dependent vasodilator response to acetylcholine was impaired, whereas the response to the nitric oxide donor nitroprusside was unaffected. Heart failure did not affect vascular morphological parameters. Perindopril decreased blood pressure and LVEDP without any modification of LV dP/dt, and prevented cardiac remodeling. At the vascular level, perindopril improved the response to acetylcholine and reduced media cross-sectional area and collagen density without affecting internal vessel diameter or elastin density. Thus, heart failure decreases endothelium-dependent vasodilator response to acetylcholine without modification of vessel structure.(ABSTRACT TRUNCATED AT 250 WORDS)